Effect of eicosapentaenoic acid on triacylglycerol transport in CaCo-2 cells.
The human intestinal cell line, CaCo-2, was used to study the effect of the n-3 fatty acid, eicosapentaenoic acid, on triacylglycerol secretion. In cells incubated with 250 microM eicosapentaenoic acid, the incorporation of [3H]glycerol into triacylglycerols secreted into the medium was decreased by 58% compared to cells incubated with 250 microM oleic acid. The incorporation of [3H]glycerol into cellular triacylglycerols was decreased 32% in cells incubated with eicosapentaenoic acid. In cells preincubated with [3H]glycerol to label existing triacylglycerols, the rates of secretion of preformed triacylglycerols were similar in response to the addition of either fatty acid. Initial uptake rates of the n-3 fatty acid were higher than for oleic acid. Both eicosapentaenoic acid and oleic acid were minimally oxidized to CO2. Oleic acid was predominantly incorporated into cellular triacylglycerols (62% vs. 47%), whereas more eicosapentaenoic acid was incorporated into cellular phospholipids (46% vs. 30%). Phospholipids of microsomes prepared from cells incubated with eicosapentaenoic acid were enriched in this fatty acid. The rate of synthesis of triacylglycerol and diacylglycerol acyltransferase activities were significantly less in microsomes prepared from cells incubated with eicosapentaenoic acid. Triacylglycerol mass secreted by CaCo-2 cells incubated with either fatty acid was similar. In CaCo-2 cells, eicosapentaenoic acid decreases the synthesis and secretion of newly synthesized triacylglycerol without decreasing the secretion of triacylglycerol mass. Modification of microsomal membrane phospholipid fatty acid composition is associated with a decrease in microsomal triacylglycerol synthesis and diacylglycerol acyltransferase activities.